In this note, I briefly tackle the following concepts in the Demkov-Ostrovsky nodeless sector: (i) orbital impedance, (ii) orbital capacity, (iii) closeness to reflectionlessness.
Introduction
Because of one of the optical-mechanical analogies, the Demkov-Ostrovsky (DO) problem is a Schrödinger radial (half line) equation at zero energy with the focusing potential V κ = −w/ρ 2 [ρ −κ + ρ κ ] 2 , where w > 0 is a coupling constant, ρ is a scaled radial variable (r/R), and κ is the Lenz-Demkov-Ostrovsky parameter, which is unity for the Maxwell fish eye lens, and one half for an atomic aufbau model [1] . In previous works [2] , a supersymmetric, Witten approach of the DO problem in the nodeless radial sector n = l + 1 (1s, 2p, 3d ...) has been put forward. Moreover, the strictly isospectral double Darboux method has been worked out with the interesting result that a one-parameter family of Maxwell lenses having the same optical scattering properties in the nodeless sector might exist [3] .
In this note, I will introduce a DO centrifugal impedance and also an orbital capacity. I also pay some attention to a problem that I call "closeness to reflectionlessness".
(i) Orbital impedance
Martin and Sabatier showed in a general context that a strictly positive zero energy solution of a Schrödinger equation can be interpreted as an inverse impedance [4] . If we claim that the inverses of the DO radial factors in the nodeless sector, i.e.,
are orbital "impedances", no interesting fact comes out and it looks merely as coining another name to the nodeless radial factor. The DO orbital impedances are singular (∝ 1/ρ l+1 ) at the center of the DO spheres. However, I have discovered that the case of strictly isospectral 1 radial factors is by far more interesting and somewhat tricky, although again the corresponding impedances are just their inverses. The point is that they have a more intricate spatial behavior with the isospectral parameter playing an important and still not quite clear role in the problem.
Thus, it may be indeed helpful to consider the inverses of the DO isospectral radial factors as isospectral orbital impedances, having the form
and λ is the isospectral family parameter, i.e., mathematically speaking, the Riccati integration constant. Since there might be real isospectral effects in radar applications of the Maxwell fish-eye lens it would be preferable to employ Z M F iso for that case.
(ii) Orbital capacity
Another view is of thermodynamic nature, and consists in considering the "fermionic" (scattering) effective potential U + ef f as a kind of metastable free energy and thus to introduce the DO "orbital capacity"
. Inflection points of U + ef f lead to peaks in C + l and allow to identify the critical angular momenta at which some "scattering phase transitions" (quasi-bound states) would occur. As a matter of fact, this was my standpoint in the papers of 1995 [2] , leading to the discovery of DO quasi-bound states and the critical angular number for the Maxwell fish-eye lens, l cr = 6.876.
(iii) Closeness to reflectionlessness
If one uses the Langer change of variable and function in the DO nodeless sector [3] , the DO focusing potential turns into the following one V 0 = −(n − 1/2)(n + 1/2)/cosh 2 x in the variable x = ln ρ. Thus, the DO class of focusing potentials are not reflectionless, a property requiring n(n + 1) in the numerator [5] . However, from their form, one can claim that the DO potentials are among the closest to the reflectionless ones. They miss that quality by a "semiclassical" 1/2 contribution. ***
